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Abstract of JP2003305458 

PROBLEM TO BE SOLVED: To provide a 
method for treating waste water containing 
fluorine by using a fluorine adsorption 
treatment and a crystallization treatment so as 
to recover calcium fluoride of high purity and to 
reduce the frequency for regeneration of the 
fluorine adsorbent 

SOLUTION: The adsorption treatment of 
fluorine by adsorbing the fluorine in fluorine- 
containing water to be treated to a fluorine 
adsorbent to generate finally treated water is 
characterized in that: the fluorine adsorbent 
used in the fluorine adsorption process is 
regenerated by a regenerating agent to 
produce a regeneration waste liquid containing 
fluorine; the regeneration waste liquid is mixed 
with fluorine-containing waste water to prepare 
mixed waste water; the pH of the mixed waste 
water is controlled to the range where the SS 
component does not substantially crystallize; 
the mixed waste water and a calcium- 
containing liquid are supplied to a 
crystallization tank to carry out crystallization 
treatment to produce calcium fluoride pellets 
and crystallized water; and the crystallized 
water is supplied as the fluorine-containing 
water to be treated to the fluorine adsorption 
treatment. Calcium fluoride of high purity can 
be recovered by the above method even when 
the regeneration waste liquid of the fluorine 
adsorbent is treated. 
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may -/mfmmmx'mm^ti.rzy -y^s^ipjsrii^ 

mtz^ti^LXrBmUmt:^^ y y^^JW^^Jx^U y 

y-ymismmmyi^tLx. miy •ymminmizm-t 
hzt^mmti-h. y ym^m^Ai<D^:fjm. 
[m^m2 ] y ym^mumTkcriy ym^ y 

itne^ ■/mwiimmxmm^titiy-ymfmf?ii:W^i 

xm^nmLx. y ymi:^tsn^mm^±\^^'t. 
tm^mmi y -ym-t!m^piitm-^Lxm.-^m?kt:mm 

Rsmizmif^tx^Bmnm^n^K yy^t^fUi^^j^^ 

m^m9myi<t:miy -/m^^mimAit lx. muy 
'ym&m>fmizm^h ^iktr^mt-^-h. y -ym-t^ 

[is*«3} y -/m^^^!imy\^<7)y ym^y ymm. 
mmizmM^-\tx . mmmmyi^^^i^^-^t y ymmM 

^mi,zf5\^x. 

Buie^ 'ymm.mmmxmm^titiy 'ymm.mw]^wmi 
xn^umtx. y ym^istsw±mm.^^t$'t. 
mm^mm^mm^fmmLxwmii-miimyii^^}^^ 

it. 

«iii&LTa^BW^aa&=?TV\ y yit^)\^i^^J^^U'y hi! 

y -ym-t^^^mTict LT . mi^y ymm-mmmizm-r 
mmt,zio\>^x. 

mss.y 'ymfmmmxmm^tu'zy ^ymm.mmi:n^i 
x-m^^mLx. y-ym^-^tsM^mtr^t^-t, 
mm^mmt:mm^mmLxmm^f&9myii^^ t § 

mm^mmAc^ y y m^mw t s-^ lt . 

S^^f ^\ 7 •y'(t;;<?;'P>"!?A'<U- -y htsitXe^eWMa^rK?: 


-ymmM^m.\ziM-h;iiii:^t^h. y ym-^m\ 

ii§«3S 5 J y -ym%^msm^<r}y ym^ y vigis 
^jt=is«$-ti-T. ^mmA!.i^\:,^-^hy ymi^ 

Huie^ ym^m^mxiikm^ixtzy -ymmm^k^^] 

t, 

iaB^HW«ia*s:Mia7 -ym^^mm-k l-c. mis^ 

[000 11 

t^h. y •vmii'mmm.coy •yitiDVi^^^j^t ltbjr 

^iJ.t^^ ySR^ifiM^ii^tisaaTkS-^t^-lirS, 7 
>y^*«f*«^«ia*&tclHI^S . 
[0002] 

)V^-^d^lLWj:>f.-b-hm^^iXhm^^^z\t^ i£^® 

^ifi^-w z<Dtitb. y 'ym^m7i<.i}^^^B:<m^-r 

LX^BW!m^mifi^t>1xX\>^^ . 

[00031 7 ■ym<^^B^m^mt LTJi, 7 yS^^ 
tf»f*tC. Am^fV'^^I^ (Ca (OH) 2 ) . *S-(t 
iDVi^-^M. (CaC 1 2 ) . E$K?&;P->'>A (CaCO 
3 ) $r{ita6i:-r^;&;l'^-':7A-(t-^^^SDt. ^ 

( I ) \.z^.'^i\.hi.o\iZ. ii}§ttc7)7v'ft;^;Ux'?A^ 

Ca2 + +2F- ^ CaF2 1 ( I ) 

!|f^^5 9-6 3 88 4^ (#^Bg6 0 - 2 0 6 4 8 5 
■f-) 7 y^i:;&yI^i^'>A$:-i-%-^|>«aSr^^L 

T. aB^B±t7 y-ft;!ir;U>">A2rWai$-ti:.|.. v^t)i9)|, 

7 ■y\tii)\^'^'^j-^^mm^^ixx\^h, z<r>^^sm 
\,zi6\^x\t. -mm\iz. mM<r>ms^ii-hmi^^mK 
m^^mi\t^^t£ii^hiMkxm^\.x^m^'A^ 

j: (nnmz i t . 7 y ^-^*a*^«j«$ ti^3Jfta?K$r 


!(3) 003-305458 (P2003-:v58 


[0004] ±McO»^B^HWRf5lc*5V%T{i. faW^ 
izm^^ L=5r(mtf h^bWSIE^ jgC $ =5:v ^m^MWHz 

S-r -2. ZtiZ^^X. ^Bm^imf^X'cr>:^}U'>^J^ b y 
(f. F = 50~200mg/L, Ca=200~100 

COO 05] 

^iZiiXhtiK 1 0mgF/LmS^-C7-yS 

L. mtii. npkWkmt^mTi^tLxm^mnmyi^^m 
m-r^^<^i oiz^ mmmjiikLx. ^Kim^y-y 

mm&f}^^ib(:>tl. ±iei 0mgF/LS^c7)7-y*il 
^-Cti , ^^X'^x V ^*^t{± . B^BW«ffl7ic;&> i^^i^ izy 

LT, y -/m^mmmzmm-t 

7-ySlR«^J*-'*n<bixTV^S, 7-y«®«^JT^Blff 
3t!iS7K't"07 y^Sr©«iJ{M-r-i>vlhl:J:*9. !imik(0 
7«ySi8^*nmgF/LOTi:'5r^J:^=5r. 7-y3Rai 
JS*>'^l=i:iffi}iS $^^/v:J{!la7J<^^#-|, ; b ^^mX'h h « 

7 y^ia^fflji. y ym^mm^ixtin&myii^m^-t^ 
^iz^ $mi>z^^^^mx'$)K). tfz. mmi>z^oy 
■ymRmmamr Lxh. w±mizji o 7 y mm.mm^ 
mm^^^zbi}^x'^^b\^omf^Mh^. 
[0 0 0 6] y 'ymm.mmt:^±'t^m-^i,z 
a. y 'ym^:mm^x'^tsw^mti^±ti>(r)x\ zix 
t:tumz9mr^i)^ti^f^b^j:?>. w^ma. y-ym 
^mmmz^^-t s tzi^ . ±^«o x o ^^nm^izm-t 

:^ZbizX*). y-ym^ty-yitA/Vi^^J^^X^yhbL 
TUlJRt. y'ymii^im^tlfc>^7ki±t^-^t^Zb 
Ifi^t^ixh. Lij^L. SW«d<^{it«>fc-r^7 y 

mwmmm^^ y y mmmmx-^im-t hXo ^r«-&t 
{±. i^7-yS®#tty!!ia^Kt^:^iix^. y-ymi^M<7)7t 

( s s ) Mi/ft:-f ^ymt/^y ymmm^iiz h^ yy 
^tL. n^^izx'oztitfimtii^ti.xm^Wi'piz'k 

[0007] ztKi,. y 'ym&.n-co7miz^m'i> ^ ^ 

wmmt-^'im(^fmifin^mmMz^^ix 

y y'\t:^ll'iy^M.^V'^yh^\,Z. Zixhltmt^ 


-^mt-isrf L , w<v y V imm^hm^\,zfsmb ^ 

t.fz. ±iSfi£^«OiiA{= i 0 , y y{t:^}\^i^^J^<r> 
y h^]^*>'fiT L , B^BW^«rti7)±r6]^lc J: 

mx'^i^ -/Vif^x^xwm.'f-ffm^^ix. 9m^'^ 

^ii. ^Bmnmyii'pcoy ym^^Mcoma^tB<b\>^ 

dmmi>h^. -mmzii. 7 y*co;^^-i-*-L. ±m 

cfc-^T. 1 OmgF/LmS^-C'7yS?iUg^ffiM-C'# 

^^j:b'<7)mmx'^-ti>m^izii. ^co^^mi^zi:-^ 

Xli. ±IB7MPt-C7«ymSrl^-rsC:i:*«T'#^r<^: 
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m.mmi:m^^^cr,imm^bi±m^m^\ mz. ^mi^ 

7-y|t;&;Wi^':7A^JgMi^. ^HUR^-CHJiRt-C. 7-y 

it:^f\^>'^j:^cr)mmm^ti!,-tzb^d:<mmL. 
m.-ti>(7>i±mmb^j:h, 

[0009] *iiBB{4. 0:0 J: a ^mmzm^x^j:^ti 

fzhcr>x'h'>x . y ■ymm.mms.mx/^mm^^m^^ 
X. y-ym^-tmrn^^h. y-ym^-mmmcrty -y^t^ 
jU'>^j^bLxmiis.-t^b^kiz^ y •ymtiimmi>z&m^ 
fi^e^a^KSr^i. ^ b > $ 4>ic7 'ymtrnm 
(7)m^mm^im-t^ z b ^^'t-^ . 7 •y^-^^r«f*i^ 
MS:^ra^ ffi^^-r ■& i 2r g -r?. . 

[00 10] 

[iiijB^»^-ri.;ty>co^gi :^^mim^mi b l 

X. y -y m-^^wmym 7 y « ^ 7 y mmmm^zmm 

§-ttT. »*^3taa7K^*t$-iJ:l.7-y«pR«J?!iSt::t5V^ 

X. mi's.y -m^m^mx-mm^fitzy •ym^mm^m 
-ti:, %m^mmcr>v H ^ s Sfi5c^^*i|iwe<j{cwaj t^v^ 

lEHlcrllilfit. im^mmb:^)Vi^^J^-^^m.bt:^VT 

U y h ±5 J; tXaWiJBa^Sr* t $ lir. I^SW JaK^KS: 7 

-ym-i-^rP7ki:?l-&Lf^tcO^. Blfie7 y*-^^l!6JJM 

TKt LT, 89157 >y«®s35ftat«-r^c t Srwmt-r 
y ym'kmw<r)^-)5Wi^m.mth. ^wmm 

bLX. y ym^^^^yiccoy ^^$-7^3^® 

mmtzm.m^-tx. mmamTii^^i^^-^^y ■ym<Rm 
>>mizi3\>^x. WiUy ym^mmmTmm^tu-zy ym 
miM^n^x'W^nm lx . y ym^^tiW^m. 
i:±t^-t. mm^m^ y -ym^m^y^b m-^Lxm 
f^^p^L, i^ig-^j^Mj«7)p H ^ s sm.mmmm 
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-jwrnw^xm^^iifzy ymmM^Mm\xm£. 

i:?ft^L/^i>OS:. BUie7-y«#WSS5!ia7l<i:LT. mf 

157 <y m®.mmmzm-h ^D^^^mh-th. y-m^ 
T, 7 -f%^^wm^(r>y 'y%^y y^WkWiZW^ 

T. m^y v%m.mmLX'm^^ixfzy -frnmim^^ 

t^-lt. f|[Il?g^M35!ia7K^7>y^#^#f7Ki:ii^t 

«ia7i<i:LT. Biiie7 y*ia«i!!^fctt-r^^t^!Rfis: 

{iit*3S5i; tT. 7-y^-^^?SS5!lS7Kc07-y^*7 y 

mmmw.zMm'^^x . mk^myV-^^M^^hy 

©«3!aatci3V%T, Buie7-yS®«S!MT'^ffl§ii/::7 
•y^«S'J$-|l*?PK'lf^aL-C. y ^Wk^tiWE. 

ig|l*^?g^7 yS-t-^-Sfy|<i:?g^L 

•y-fb<?;U$^'>A^U' y hiiiV^B^H^JM^IcSr^t^-^, 
IS^B«Ti!&a7k$:miiB7 y»ir^jig5aa*t LT. BiriB7 
•y*R*itl!;ai::et-ri.^i:^^«§Si:-ri., 7>yS#^P 

[00 11] 

[^.^tfOHMO^^S] *^BflO:r<Slct3V^T{i:. 7 yS 
-i-^«ra7k<^7>y^$r7 yf!S®^^Jti®3t§-lirT. S 
*l«ra*«r*t$-*l.7v^ifi«3l|ia3&*fi=*>ix. BirlB7 
•y $ 7 y SiS«^J Sr S^^JTS^ 

jaSL-C, 7 yS2:-^tf||^M?SS:^t;S-ti:-&^;&>'^T 

7-ymiS^j!!yitCtt$il^. 7-ym$:-^^ri--l>7jc^(,^ 

=5r^*^ ¥kmi\.Z\t. B^BW3!aa7K&7 y«-^^rgfyJci;ig 


[0012] *%Hjo:&-^i:ffiffl$n^ 7 -y*®*^PJ 
ti. 7-yfll^*M«M7K4'07 ySf'iSi«-r-S..ri:*^'-C- 
7 y^S:!»Mfi<ifc:iS^-r-SC:fc3!)«T'^&®^ 

mx-hh, my-ymmmi. y -,nkwtx%h\><r> 
mxh'iXio%<. :L<rynr^\,zy vm^mm^z^t.tLh 

•^A. T;U5-'>A. MIX 

«4as^t'>*^ *jR7ess:-&tf7 •ymf&mmizm^x 

7k4'i7)7>ymi:i§-fWk-&!HjS:J^^-r'S^i:lci:0, 7-y 

T{4. ffS^T). ■fUiE<7)7'y^qg*M?:fi^ffl-t-|>ii:*^'-C 

mifimfhtihifi. ^titit,zm^^ixhh<r>X'{i^j:^^. 
[0013] 7 ■ySlS«?PJc07 y *®«flg{4. 7 -y«-|r 
WteXaS7}«7) P H tcjED t T^Yb L . K14«jT- 7 y 

t&f?^isv^. ioT, y •vmm.m^mf.z^^fihy -^m^ 

^msmmt. $f*L<{4. pH2~5. j:0*f*t< 

{4. pH3-4co$ElltliS$ix, 7 -y^US^^ag};^ 
$ixi.. ±aiC0J:-5^. 7-y«^WM3!!UR|7KOpH<7)t)l 

S{4, iS7-yS#*M^aa7K(cpHii^j^as»nt-i.c 

{4. pH^^$-ti:^it;!?iT#l.ttSO®?. i^c{4T 

*»B8co g 6<jtcR t ^ V ->RB 0 {4# t PS^ $ ^ t c7)-C{4 
^:v\ »*L<{4. pHiTO'Jt«ffl$it.SK?i:tT 

(4. ^IS^A^^ffibit, T)V:^'JhLX\±. :im.iti'h 
lOA. TkS^-fLT^U'^A^T&^W^ix.l.. mm 

mmm^zm^^tih t <o-c{4^rv 7 -y 
Bfrstc: 7 >y m-^^msm^^m^-Th , 7 ^y 

a^Kfif SW^iStt. 1^7 >y^i35«*jt^5a7j<Bf ®1f p H 
PSS'JSrg^Jirtl.CttciOpHSriSSL, pHlSSf* 
i?)7 >y^#S[35f«a*$:7 -ylgiR^^lc^A-r?. J: d 

[0014] 2|s:^HJlCfc(,'>T{4. 7 y S-^^S^MStK*^' 
7 y lgiR«fS'JT®««lS$ixl. C: t ic J: 0 . iS7 -y^-^ 

^mxm;^^<r>y -ym-h^y ym^mmztm^in. y -y 
*3v^T{4. mmm7\^^<7)y -ym^it. *f^l<{4. 

SmgF/LJilT. J:0»*L<{4. 3mgF/LJU 
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Thtn£. i£M(o:fjmx'y -/m-^^mmTiit y 

hh. mux. y -ymmmi:y 'vm^mmz^mL 

t.fcimm^\izm7i^-t^mkX'hr,xh^\^'L. 
mmizy ym^mmm^^miL. ^:i\zy yW!m 
m^mmth:Lt c J: 0 , y^x-y ymmm^mt^ 

v\ wm\.z^m^^x'h^h(r>wij^i}^h. y^mmm 
^mt LTJi, y -ywmmim^^tttiy ^ym&mm 

[00151 ^^mcr)ijm^zii\^xii. y •ymm.mum 
izim^tir^iy -ymm.mmim^\xm^m$it. ^ 

y -ymm-mmc^y •ymm.mmcomrfizmtxm^nhix 
tnm<. mtii. y ym-^^^mmTiiirtumTiiM, m 
^^mmAi'p(r>y>ymm.. >fmmm:t\ im<^^^y^ 
-^^-^immtLxrrdztij^x^^. ^(mmimizm: 
s$iii>tc^T'{i:^v\ mmm^ii-^aTi^y -^m 
•^mT$)hzti}mM^tihi^i)<^^^cDx\ mi^am 

Aiizm^^ ti^ y -/Mmmi0^^t^j:':> fz^^izy >/3g 

±L<{±. 8mgF/L. j:0»^L<{4. 3mgF/ 
;i1xhlzm^^ti^tcoXii^j:^\ 

[0016] w^mmizmm'^m^n^mt Lxi±. m 

TJU:^')cr)mmkLXi±. ^Izm^^iX^i^c^X'ii 
^<.^*^ *fiL<{i. 0. 1-1 Ofi4%. iOifiL 
<«, 0. l~lS4%Ti)l., S*:^a{4, 

7 ^ymr&mmizm^Mimm^ •^i.ztizx 

iiM(r>mmx''€o^t-^^mx$>h. mus. 
y -ymtiSimmt/i^m^titiy 'ymm.mmii^i^m^ti?>^ 

^izli. n^ltrmy y SiR^^lca*$-lt^ c: b izX 
[0017] *%BB«7)^ra-C{4. 7 v^lR«J!!St:'<$M 
m**lMattS/ctfC^:<, 7 y^mOTC^^-g-tf^tii- 

m^'iz^ttit. mtii. y ■ymm.mmmx>>m^ti?> 


7 y^^S[«H***SS$:-^tfi&^fc{4. iS5«J8mtl 
J:0iSSS*«7 y3^iS«^Itc®«$ix, H^SastcJ; 

0. mm^titissifimmLx . m^mm^iz^ttih 
m^i!}<hi>. ^fz. y ymiii^ycoTmt/^^ ^ycrmmx 
y ymtmmizfimt. ztttm^^x-mmLxn^ 
mmfpt^z^ttihrn^i^h^, •t^j:h-h. w^m^zii. 
mMLtzy •ymcomiz. ^(^mcoTmii^^^ytLxm 

[0018] :^^B]^(D-^m{zii\^xii. w±mmii. -e 
iz^ ^Bmmmizx on^^tn.^B^iimyi^iimiiy >y^® 

COV ^-rtlt^cofkmzti ViT . 7 y S-^WSf**^'Mr a-fe 

Mzmx^ti. n^mt^zum^.tih zti^zx'o. 
^wmmft 7 •ym^mmyii<7>mmi)m^^ixi> . m 

imifZlt. :^%m<r>micomitl>zt5\\xli. mEMMcT) 

p H ^ s s&m^mnmzmtn l ^srv ^i^Ht^iiBS l . m 
n^mmb:^j]^i^^j^'t^mt ^^BtnRmmzmt^ vx 

^B*f5!M?r ^Tt V 7 -y -ft.P&^Pi^'? A'^U' yhm l/^nVf 

nm^t:^}^^-^. m^mm^4it:y ym^m^Tiabm 

^Lfzi>(^^. 7-y«-ir^Jaa*i:LT7-y*iS*M 

mizm-t^ zbizjio. 7 y «-^*gr7f<o3aiaAitTi5ix 

7 y ^^-SfTki: il^ UT;S^#P*S-Pi8 1 . m&^m 

tkop H ^ s s^mmmmzmm t^v^sHi^i^ 
ms.-^m^b/;;u>'^j^is^mbi^BmKmmizm 

*&LTH^BWJ5M?:1tV\ 7 •y-fb;«r;l<'i^'>A'<W' y htjj: 
t>'B^B^3iail7K^^t§-li:, KB^B«^5!m7k&7-ym-^^ 
35!lS7J<t LT7 y«®«5!^(3«-r-i.^fctJ:0. 7-y 

[00 19] C:ix4,. llli:|g2cD®»{4. S^^fflcO 

t-^;b*>. ^lc^^.«t;fev^-C(4 
. m20SI«C43V^T{4. S^)^?i5^7v^-^ 

P H . S Stft^**:: fi/i>«0^+T'll®e*itcWaj 

^^J:d^j:mmizmmt^Zb^'^Wib-ti>. ^WMm 
{4, ±f5S^)S?S^/::(4?l-^SMJ<^iJaS'r^tcl^t. S 

sf&m^zti^cDm^x-mititx^^h. i>L<{4«fajL 

::ix/i>Sr'e<04iiB^B«f«iaL3t«OT{4. b^b 

mmmh±^L. ^tnzp^\,\ y 'ymj&mmmizi^m^ 
fLh 7 ymmim<m^m&{>±.^'th b^^o rmt/^^ 
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«^:<. :^^m<r)m:^m-rhmmiztx'ssfs.m<m 
<{i5mg/Ll^AT^^^m•c^)l>. mii^iixnaco® 

IttctJV^T, H^B^fJsaaM^O rS;t)R?Sj r^t-^gf 
7j< J lc^^$ix^ p HO^Ht LXii. s s^:JJ-*Jc:ix 

0. J: OlfFlLL<{4pH3mTT'S)S. SS^^^«^ 
P H<^ Wi^-T'S^, ±^coJ: 0 ^rp HcoKHTi) 

^rl^pHi: tT{4. ^:tl^izm^^tl?>i><7)T 
L<{4pH5]aTT'?)0. J: ^)^^f*t<{4pH4i^^T■e 
{4, ifit<{±P H7OTTabO. J:')i?$L<(4pH 
5lilT-C&^. S SSr^iB)<;-r?.7c^*^'A 1 co^izli. 
STiiL<(4pH6mTT-feO, J: 0»4 L<«4pH 5J.:il 

[0020] p H i:±m<7)x 0 ^m^<7)mmi>ztm-th 
-^m^i^izma^ti. pHcommmhti^, phu^j 

tLXi±. pHtr^^^^Ztij/^X'^t^Mcom. * 
0-C{4=5:V\ jiipiL<(4, pHpSS'Uwfi^$ix^i!i: 

<7mmi.zii\^x'.i. ¥nmw.mmiz^ik^fitm^mm(r> 

if®«t:Bf®L. wm±mmm^m\.zpw^m\^m{ 
LxM^w.(r>pu^mm-i>(otimt. lv^*^ ffe<o:^ 

[ 0 0 2 1 ] i/vT. ig-^Sf^KA^B^aWR^SWtcetJ&^aS 
^^n<7)m 2 <0®«fc:i3 \- J4 , P H OlH^^^fe LT 

i±. w^m^:m^m.9f^mzm^L. mn^mB 

p HiiSlnJSr^iP LtS^fRiO p H L/C 


mz. y^^mis^^tm^Lx. pHTmso^Hrt 

su. ^s^sfTk^sfSf-?. P u'^mizp H^mi 
mnvx. s-^sp7f«7)pH^iis-r-s.®a*<»*tv^ 
zn^izm^^ix^hcoTii^K . ikcrtumrcpH 

^^Bmumtzmr^miz. $)i^i)^\^)f>m^6fmm-r^ 
ztizx'o. ±tzmm^mi^x'^^zki.^ii!,Lti. -r 

m^t^^z'^^ix.hZti^zi:^ . :^%mzm^hy v 

m3<r>mm\.zii\\x\,t. M^mm^mm.-!rtmsm\.xm 

m^^9m.:^iy ^ym-^m\^tm.-^Lfzi><r>i . yy 

m4<7)mmizii\,\xii. n±mm^mi&^mnmLxm 
m!^m!mA<.^^\^^^. mm&^mmyi<.ky 'vm'k 

Rmmi,zm^Lx^Bmm&kn^\ y -j^ivi^'^i^^ 

•y S-i-^^SMS^K i: L -C 7 -y SiS«^ftIll::«-r S C 1 1 
(7^%3ffmmzii\^X\t. S^?S$:7 yS#WSf*i: 

)Ui^^M.^^mt t:^m^mmizmtt^Lx^ammmk'M 

^it. i|[B^HW«WI*SrmiB7 ^ym^^mmAit LXy 

vmf&mmmzm-r^zti,zx'o . 7 -y^-^-^^TKco^a 

fM*^'^f i^ix.S . Ztlh. ^3, ^4*iJ:t/^5C0S« 

{4. ii^^?s*^'B^B«fjaa$iisiut:, hh^^ti^mwL^ 

iciDV^-<:{4. n^mmt:mm^m>mLxni^tii> m 
m^msMTiiA . m4co®«tci3i^T{4. mimm^m 
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[00 2 31 2|s:%Bflom3, ^4fcJ:t/m5C0S«tCi3 

\\ tfc. mm^mm^mz^-oxu. n^f&'i>iz 

xifxt/Mm^mt-^mt Lxmrn-^m-h^t t °r 
mThi>, zixi^cowMizm'T^mim^mmtLx 
li. ^^mcoBmz^L^^m'o . &m<7). ^A^(r)yjm 

^^i}Lm^m-him>^m. mmmtrmmLxmm'^^ 
mMitm^mt^wmmmm. ^^i^mm^m^'^xm 
m-ifir^uh&^Tmm. mm^Tm^m^^xmm-^ 

■^h'^x mm^m^-t ^ 1 1 '^mxh . $ ^> . 
ztL^cD^mJjm^zi^m^ti^mm.. m^i^i^^tii. 

mt: . WMmL^^t y^xmm^^^h z t ifx-^ h 

wmtwrnfizavth p w<n^izMm^t\.h p hi^ 
nbx^xM. mk%mmmiziimmEMm(r>v>\i^'^ 

<{4. pH^izmm-^ti^mtLxii. ^mmi^mf 
[00251 wm.'jtmmfri i h-mmkmm 

yUS:^':?^ (PAC) . S'fkm2«fe, 
mi^, ?^i^2^^{i:ti^t-ri.*ia^^l*^Wb 

ix^. z.tv^. Mim^^\^M^mz:m\i\^xm.mk. 

!t^5, ^^^£7)7 n y^'ti^m Lxmmtm.*^im^ti 
t.tz. mmmmx'mm^ixhms\bLx\±. 
}:SSMwmkWz»x'^j:<. ^^:^y^m^mm. 


mMmtim^LX. t-tzMmmmmtmrnhxamth 

ixh^kz\i. :LixhWL^u^M.<^m^x'mm^igtx' 
hhifi. n^m\.zim!mmifim&^ixf:imz. -m^ 

ii»^M^mm(r>pwwmt. mm\<7)mm<.z'^hK 

mmmtxh'^xi:^^:^^, jiif*L<<±. ?>'^*»ti6^ 

pw<owmtmm\cr>mm^z^i^ix. z(r>^. ph 

iSS«S-iStt, ISp hiss«T'p h SrifflS-r^ c: t if^X' 

[00261 mmmmmiz}5\^xii. m±mm^iz^ 
^■t^mm^. i5jiX/mmk,m}M'pi,zm^^ix^m^ 

mjLmx'\B\u^ti^^m(,zii. mm^ti^m-^izn. m 

m<ommmt^i)^ii^tix\i^:^<ox. zti^rmmLx 
tfz^±^(r)ttn^mm^zm^}\ti-^:lb^zx'o^ yay 

(7)mxiz xhmmicm.^<oigmiMmiz:^j:?> 
iz. mmmw]. m-^^mmmcommm.^iSim-^^it 

[00271 2|s:%BJ«0|^ 1 cDWrniztHf^ . p Wi^^ 

co^mi,zmm^tifzn^m.. tfzi±:$:^mcom2<om 
^tfcit-s. pHim^(r>^mf>z^^iitiWi^mA<i 
ti. ik\^x\ ^BtfrKmm^z^t^^ti. ^B^!>iim^nhix 

^fz. :^^mcr)m3<ommizt3{f:^mm^m!im 
tk. ^wM<r>m4:cr>mm^zioifi>m7H^^mm^m!sm 

li. ix^-^T. ^nm^mwizm^^ti. ^Bmmmtimi^in 
ikm^mmi.z\.i. ikmRim\-z\t:fi)Vi^^j^^w^ 
hmk^ix. zmzxK>. ^BmKimn<7M^a±.i.zy V 

7 ■vmtfim^^fitz¥Bmmm7^^^\:,^^ 
m.^Bm^wi.mzm^^ixh^BmK^m. m^B^^t 
ta6i:-ri>fB^Kji£:^a. ^fz. ^Bm^wm^z-^^^x 
a. y vm<r>^BiSx^iz^^t\.h<m<r>. qmco^ 

[00281 B^aW5aai^fcv^T<£ffl$ix^;^;Ui/'>A-ir 

m^^m^hzbt^x^h. itz. :f})Viy^M.%mm^ 
mm.-t^mimwbLxi.±. *^Bflc7)g6t){cKL^v^[5s 

>">A-f|:-^?^h LTJ4, 7KM;^?^^v">A, ig-ft;;<?;Uv' 
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mtzi^yhL. m^^mhix^y ym^mamtzii^^ 
mwm¥fi^^zmm^titzi^mmsx'h o -c i> ^ t , ij 

[0029] ^mmco^ li5XX/m2 cr,mm('Zii\,^X 

V h 7 -y -ft^&^Uv"!? A-ir^r^5: |ii]± $ -li: § ^ i: 
^figi:^:!., tti. :^%mcom3. |g4isJ:tXSI5<^Jg 

2. m3, l^4fcJ;tXm5c7)®.«o:^tct:t^T, b^bW 
%BB«0^1, ^2, ^3. ^4fcJ;t^-^5 0SI«{i, b^b 

oT% y ■ywm'imsz^m^fth y y ig©«^j<7)if^ 

■y5g?{Ug«. «ya$ixSlf^M?RI:it{4^'^Sf*4'<07 

7>y^j|ig;?)«2 0mgF/LJ.:iT. ckO»*L<{4, 1 
SmgF/LJilT. $^>tCJ;0»*L<{4. lOmgF 

[00 3 0] ^W^(^%\. 112, ^3, m4i3j;t/"m 

1/ y h 4" tcix 0 a i -s <=o Sr $ ^> jrp$ij-r S V ^ 

dta^*-^. B^B5fKfS<irt^7)pH{43-5cOiEHtc$t1^ 
$ti.&<?)7&U0lf?iL<, $'?>lcJ:04T4L<{4, pH 
{43. 5~4^Ki|-C-S>-5.. *^c.^BW^lE«<7)pHSr 
3~5O3iffl(cffl5^^I.Ci:t;J:0. ^#4.^^^B^B^f^^ia 
;4<£0p H*^gH4{BltcMi*$iX|.iOT\ g|V^T«^pil^7 


Wmi. ^B^BffSJE«rt{- P HiS^JSrttJ^-rS ^ i: t= 
<fcO^Ta^i:*«-C-#. flgffl^tg=5rpHM^fcL-C{4. 
pH^^^$-t*-^^i:Ai-C#l>tt«<^g!, tfdiT;!^^ 

'J ^#^■ra^i^{^a< , Ki^i4r;p;<? y<7)ffia{i2|s:^ 

v^. »iL<J4. pHi^iJfc:fiBffl§^tl.S?fcLT{4, 

:^i:LT{4. ^^WMm.zvWm^Vmik^m:WL 

{4, pHiB^^, ^mKmmi,z^i^^tih:^/w^'yj^ 

^^m. S^?Ki>L<{4ig-^«t7K, i3J;i;^/i^l4« 

mmm7i<.izm)intx . utihti^iz&mmBmi^izmk 

Ht:=tni^-'t^fzi^iz. est:, pH^-rJ'-SrfBtif 

pH^=t-i$^-^i>fzihiz. ^Bmmjmt-i^miii^ti^ 

^Bm>im.7k<7) pH$r^:i:?'— Ti, mmi>-^mxh h . 
[0031] 1 <mmizii\.^x\i. ^Bisx^m 

M±y vm-^mwtm.^^iri. :iixtiiy'/m^^mm 
m^t Lx y ymismimfizm^ixh . zcr>y -vmrnM 
^mizx D , ikmm^A^^i.zm^-rh y -yma^t/y -y 

m^m^yii'pcoy -mt^. 7 vS®«»Jtcia«§ix, 7 
-ymtmrn^tlfz^^m^trn^ C: i: j&^T-^ S . ^ISI 
BflcT^m 2 £7)®)^^ V ^ T {4 , B^Btff {5!IS*{4 7 -y S"^^ 
35!ifi|7Kt LT7 y«®«${Mtcfit$n-i>, ^«07-yS® 
^jaat J; 0 , H^Bflf^ftSyfc+i^^^-r-S 7 y mi}K y -y 

mm.mm^z\m$i^. y •ymii^iSim^tifzmmm:^^: 

%hztf}-x'^t, ^^mcom3commi>zi3\,^xii. 
mmmymy •ym-tmtTiitm.-^^ti. ^mfy v^-^ 

-^Wm^tLXy -ymmMM^z^-^ixh. ^(ny -y 

xfy •y«#wfiMj<4'07 -ymK 7 •ymwtimzmm'^ 

*^0flc7)^4iJj;l/m5tO®SCi5V^T{4, ^bW^H 
a*{47 -y^^^m^jaa^Kt LT7 •yl^K^ilMIt::^^ 

•r-i.7 yS3&<, 7 •y«®«»jtciK«six, y ynifw^ 
^i\.tzmkm^^^^h^^if^x%h. 
[0032] im^mw^m-fj^x-m^^fth y 

<mwx'h->xi:.$k< . mui. ^y?wmmm&\t\i 
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i,^m7imt Ltti. mtii. a l , v. C r, Mn. 
Fe, Co, Ni. Cu, Zn, Mo, Ag, Cd, H 

(F- ) (r>Xo\,z7tmti^^(r>t.'i.^ ^yitLtz 
h<r>. ^tz. y'vmt:'^tsit-^m^^-^y^\^tz{><^m 

y\(.^\,z^t.ix^ y ^'/m^z-:>\^X\i.. 7 -/K ( H F ) IsJ: 

x//t.tz\ty ym^ :^y<nmmx'^^h<r)-ifn± t 

[ 0 0 3 3 ] E 1 3|!i:%Bfl<^f7jcilMI:^^IS 1 <^m 

fc/i'L. micoyu-M^^X'hKi . ^wm:i<r)mm 

WtMm2ifi%^^tltzy yfgiR^tS 1 i: . yS®* 
1 \,zy •ySg^*1S[3JaS*^«l^-f-|.ffiJJ!M*«*&7^ 
y3fc. 7 -/SiS^iiaaSixT^t^, y-ymifiHSM^ 

adUTij 9 . $ hf.z. my •ymm^mm^m<r> 
fzMz , w^mn^ y^y5t n^mmmta y^yet 
$r*fiibTv^?,. micommiz}s\^xii. mm4<.mt^ 

"y^yAh W£Mm^^'y^ yet >,m<r>^-{ yx-mfSi 

^ixX\^htK Zixh\i. ^ix^'tiv^yco-Wk^m. 

mwrnrnm^-^ji^mx-httii. y "?m^mmizm&^ 

X. m^m.f&^m7 izwM^ti. mm^mm'^mi 
[^iz^^^tih. m^mmm^miizii. pummm^ 
n^mmm^w 1 \.z<^'th fz^<n p h hs^j^^^ 7 a 

it\^xp\mmmtm^msmw!^i^z<m^'^tv. 
mm<r> p w-bm%(r>^\zm^^i\.i, . ^^mm^ 

1 \,zii\.^X^i^ M^Wr>x>w<rmWfi'^htth<r>X'. 

[0035] -^^mmnW^ 1 Tp H*ipS§^1.:^v:S^ 

JK^gti, 'd^^^x\ ^n^mMm.x:^^^m^i\.h, b^bW 


fa^RiBw 1 1 izmt^'ThAJi^'^'y-i^'t^mm^y^ y 
i4t^Mmt. B^BW«fta7i<^pai-r^B^B*fiJM*«tai 

=7-{yi5 i}^^B^Kmt§ 1 1 tcaiS^tiTis 

iz^ ttStc, Mb^bWK^I l*>'^>#taj§ix^B^aWi!!m 

m^mzmrmti-ym^ti. m9^Bcmm±iz, ^gmm 
ifmA<.X'hhM^wnz'ttixi> y ymt . ti)Vi^^2^ 

hcniWSimxhhy •y'fb&;l'>">ASr«faj$-l*:T7 y-ft 

tDVl^^J^^XyyVXI^^^^'th^L'tVii.'O . 7 y 

1 \\mwm.i^'thh<r>x'hfViS.. 

[0036] B^B^lfR^E^i 1 1 t:^%$fL^a^B0^^4 

{4, 7 -y^STB^Bl^f^t J; OI^-e§ ^OTS>tttf#t:: 

jg. B^B«fRiiE^a^73iiig^fr^ci5tTjii:m^ 
^f\.h. ^B^fSjES^aicfcviTJi, a«fs:iiL>«i ii*itc 

•ri. a: -3 ^£^m-(r>^nmw^ \\i>m^ \^\^<^x\ a 

^B{4grii!l'srtg=5r4T'H^B*fRfE« 1 1 C5E«$ix?.cO*<*F 
<O«®5!)«^#g-CJ)0, fi^Ji-Jf, ^3S©, vSttjK. J3ilf 

J: S Wai!Kj-C*)-S. 7 -y -fkT&^Wv"^ Aj&^^^&ti-?!?*^^ 

-Co^B«fSJE*^'ieco^-rv^k\.>^jS, ^^c. :fe^-rs'< 

l^-y M 2*-<^. J: '9M#^7 y-fl:;^;Ui^'>AS:[gi|X-C' 
§ S k ^ 1SjS*^'c> . 7 -/^ijlW^^Jx {W& ) *Wb 

B^BWRJtE« 1 1 l*)TO»rt3i, B^BW^«fi)t:JJ-0?IIK#lcj!5 
l^TjSSiS^Sn. 2ts:5|BJcOg6^lc^L'5rV^|3S otitic 

[0037] ^B^Wm^m^yA y 1 3*3 
'>A-i-it?ig#t*&7^ >- 1 4 {4b^bWR^5« 1 1 (r>^m.<^U 

J3Ji3!a:ayK«*&7-f >1 3i3j;t>';(7;P>"^A-t*-|Ktt*&7 
y 1 4{4aWRJ35fi 1 1 <r>msi>izmm,^tih<r>t)mt. 
Lv^. ^^c. mKDmm^n^^x^i. ikmm^A^m^ 

y-{yi3iiXXf:^)V>''^J^^^Wm^yAy\Ait^ 
tt^'fLl'^X'h^ljK .litl::RB^$itl.t,<or{±55:<, 

1 KCpHPS^PJ^ttJS-T'l.pHpSmftl^^^^. $ 
h>.z. ¥B^W.mmi lP^(r)pW^^--^-^htzib<r>P 
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[0038] ^^^mm 1 1 {i. ^nViRmizx t 

7iii:^mKmm 1 1 -tt ■& ^ i: t i 0 , ^Vr^m 

i^-^A^^fStS^jaSril-^L, $^>l=. B^B«fRlf>l§ 

•^t:{4. 12 1 coi a ic. B^BWMa7j<ffi^5-< >■ 1 6 {4^B 
WRJCfi 1 1 ck "y-^jiWm^^ L 

[ 0 0 3 9 1 H 1 i0^.^tfci->T{±. B^BCr^afl^KS^ai^ 
:^ 1 5(4. 7 -/S©«MMS7Klf@M 1 8tC^IS$n 

StclfSSiil.. 7 y«iS««^5MI*IfS«18l::{4. 
7 vS-t^^f*^ :7 >vWSi.^WmfmW!& 1 8 

■r-l.:7 -y^-^^PyK^if^^^ y 1 7*^fS{tA>nTfc 0 , 
yvmmMWmm^^lB.iiza^^x^ a^BW^STKi: 

n^^wm^^wft 1 8 tif®$ix^^B^8^5Mi*fc 7 

3-kit\^xy 'ymm^^\\zw&^t\.h . .imcio. 

[ 0 0 4 0 ] 12) 2 1= . *5&BJcoSf7j<JMi:^i73|| 2 co.^ 

/ci^vfL. |g|2co:7O-<40il5^-C'S>'9. *^BJ{4<IC0®^ 

■y^iS^^BfeitXa^B^^RfB^aopifffltcoi^TJi. EI 
1 iOi^BflT'^F L^® 0 T'$> S , 0 2 V {4 , 

9 tC^jM^tl.^ . P HffilSti 9 K:{47 y 

^-f y 1 7 . P HpS^Iffil&^'f y 1 0 h-h'^^^^ix 
TfcO. ^ y^-i-WSf^rKffi^&^^yi 7$r:n-L-C7>y« 


#^Sf7K3&«. ^fv:pHim']«*&9'f yiO^^frtTP 
H|i^J;6ipHpS1i9(C«|&$iXl,, Cim^etO. P 
Hi)amtf9tCt3V^T, pHsm^OKHlCpS^nfc. 
S^Mt 7 -y S**«t7jcOig-^«f**^i)g^$ixS . P 
HpMlf9tC(4. pHi^O/c»JC. pHS:i!l^-r«.^c 

I 0 0 4 11 »:V^T. lg-^«r7}<{4B^BWSy!ftS*«if&7-^ 
> 1 3 t-Ca«fRlE« 1 1 tCft*&§ix, faWi^MI** 

a7j<^fttJ7 y 1 5 ^ft- LT 7 -y ^««E}!!iSyKflT©« 

istc^jH. ff«$ix, gy5aa7K«*&^^y3^^L-c 

•yfgS^iira^ix. 7 y^j&^iSJi^ix/ce^^JilMTK 

m^i^ixh. y ■y%mMwmM^'^m\B,\.z\t. tf® 

tr v^'I.^B«f35!M7K<7)p HSrMfi-ri>/v:46£7)P Hp^J 
e^*&7-fy. pH^-^-^i:co^f5S:^tt-Sii:t^ 

aj7-f y 1 5 i:*SMS7j<«*&7>f y 3tfOrat7 yS©* 

<r>wmzii \^x\t. ^t»f sas* ^ 7 -y ^m^'^Kzm^xx 
%mt'^< , B^B«f«ra*SM7-Y y 1 5 fcteara*^*^ 
^ y 3 **ii:fgafe $ ill. J: ^ ts:mM.v^i^xh h . 
[ 0 0 4 2 ] 03 i^w^<rm^^mnm<n'm3(rm 
:m<7)7n-^^t, ^LMzm-^^^x^wtm^wm-h, 

izm^^tihhcDX'ii^j:^^. msc^mmxmm^tihy 
'ymfmmmtixx/&m^^m.cr)mmi>z-:>\,^xi±. m 

mm^mmmt Lxmmimmm*<mm^tix\^h¥. 
^wmw, 3 cr>mm<.zi5 K^xit. mm-ufn-^mn^ com 
mizmM^tL^iiCox'^\^^ztii. ±MLtzm>ox'h 

03<^«»tctev%-c{4. M±mmmws7 iz!^^ 
ixfzM±mmii. mmim^mmwirm^^x . mm^u 
^tLxcomMm^^mi^mi^ti^. n^mmiiWM 
m2nzwM^ii. mwi§2it,ziiux!£mi>zmtx. 
fsmmm. ^mmm^crmMm. axu^MizpH 
mmmtimta^ix. n±mm^iz^-t^ s s^^s:^ 

ummii mM'ti> ^ t i 0 . n^^'p izim lx 

Ttfftu. mm^it^zbi^'^mx'h^, msc^mmiza 
>^^xi±. 'mmm2 ntim^<7)i,(r)tLxm^^ixxi^ 

z t tfix'^ ^eox'htusnMcnmmiMmx'h -ox.m 
pHii^, mmmtixi/yn'y:^mmm<7)3is 

[0043] <g*fi2 1 x-m^m^titinskm^^iiim 
iS22izWM^ti. :i:iX'm^it^t^i:li\^ibft^ 

mm^ifiitWiL. immmti^j^w.t Lxj^m^t^., mm 
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htikx. ^(r>mm.kmi>zm^^ixhii<r>xM.t£^^ifi . m 
mt^vAvi siitLxi'BSxmmi 1 \.zim^tLh<r> 

ifint.L\\ tt:^ *ISI«2 3t:{i. !lfSLX\>^hmm 
10 0 4 4] E3<0^lCi3V^T{±, a«f«SI*Paj7 

>- 1 5 ti. 7 >y 1 8 izmi^^it 

T tJ 0 . ^B«r5Jia« 1 1 *^ ^>f f ai $ B^aWiftSTKti . 

f^^iaizmi^ii. ■ymm:W.mmmimi 

8 \,z^m^tih . y^iS^M^IMTlcfifgtf 1 8 fcti, 

7 ■■/S#^SMJ<* 7 vmmwmAmm!^ 1 8tc«*& 
y -/m^mm^m^m siz$i\>^x\i. AWJjaa* 

7 >yig-^W^*<OM-^?Bt<7)p H2:ISS-rS/ii6cDp HH 
^Jtt*&5-fy. pH;<-^-^fl:{iLrv^Ttft»'^. 

y -m^mmmym^m 1 8t;fif®$n/CB^HW3yiii* 

[ 0 0 4 5 ] 04 IC, 2|s:5%BJcOSf7j<JaS:S-ffi<Ol|4 com 
T'cj^it, ll4e07a-{i(5i]^T'J>'9, :i?-%mt^<r>mm. 

t,zm&^fihh<nx'\itc\\ mA(Dmm.x'mm^tihy 
•ymm^mi^i.x/i^Kmmm.<r>%m\,z-y\^xi,i. m 
i(rmmxffii,-kM*)x^h , tti^ m4<7)mmTii. 
mm^mum tLx mmtm^m.if^um $ v ^ ^ 

mizm^^tihi>coX'^j:^^;i tii. l^LtcM'JXh 

I., ttz. m4<7)mmiz}5if?,imrmmmm(r>mm 

mizti^^xii. w^m.Sr^mnz9f^^ixtin±mm. 
nweMrmismM^m^^x , m&^ummtLxcom 
mfm^mtf^'niyti^, M^mii^n2iizi^m^ 
tixmm^m^ti. umm2 ix-mmn^m^iitimm^n 


n(:>ixi>. <j:v^T\ mm^mmi7i<ni'pmm2 3izmk 

$ii-6. «f ra«2 3tC{i7 y^^^g^StTK^J^^^ :^ 1 7 

LT 7 •vm^m^yii^'pmm 2 3 , ztnz 

iO, 4'^«23t*DV^T. ia?g:5i-M3!aS7Kfc7>y^-t 

m^'thfz^<r>vwmmim^yA p h $r-afl^-rs 

/v:ii6<0 P H ^ - ^' - *-'^{t th>itX^^h (Titim * L V \ 
[ 0 0 4 6 ] <XV^-e, St7k-&*EI?S:»-SI3t|ia*{iH^BeftS 

9mA(.m!^y^yi3^itvx^igiwjm\ inzim^ 

ft, B^Btf5&Jl*^'firi^fL-S., H^B^3!aat-J;0^t7^^H^Bflf*fi 
>f y 3 LT 7 y 1 b^b^WtK 

-y 3^iR«3!ra$fLr , y ^mti^^m^n-fciMmm 
hfih. 7 V ^©*Miiaa*if sfi i s t;{4 , i? 
str v^i>^Bff3jasi7j«op H^i)g^i>fc4^e^p hi^ 

t/::, mAcr)mmzii^^x\t. ^^mm^ 

mtiiy^ y 1 5tmm7i(.m^y^ y3(r>mizy -y^iK 

4 «OS«tC*5V^-C{4. aW^La^Kf: 7 >y«PR«iIlcSA 

T# < , B^BW^iia*«f a y^yi5t mmmTiim 
ti^^A y3iimms^^fih^o^j:mni^^m:hh. 

[ 0 0 4 7 1 0 5 . ^WMy^Wfm)jWi<7)m 5 CO®, 

^wnco^3ff)mmt<zii\^xi,t. m&^mm)ii^<7m 

Icoi^TW, ia3<7)|JiBSt-5^L7tjM0TS>l). [Il5<7)ffi 
^(ctiV^Tti, S^vg{iS^?gSfS«7tcSf@$ix 
S^MJSffSlf 7 tC{±7 'yS-&*«f*ttif&7'f y 1 
7 *i^it<^nTi5 D . 7 -y«-ir*Sf*«*&7 -iyii^ 
itLXy y ^^*Sf**^'S^S^IfS1i 7 izmitk^ti 
i,. iixtcj:'9. S^lS?SSf©ffi 7(ciJV'»-C. S^vS 
t y >yS^Wfi^* t $r-^tf?i^#t**«tBS!$ ix^ . 
K?Sffi=Sti7t;{4. pHilSi7)/i«^t;, pHpSS'JSrtt 

^■t^tzib<DpHm&mmffky^ y, pn^m^-t^tz 

»^)COpH^-:J'-*i|g(t4>iXTV>S<7)*W* LV\ Pi? 

^tifzm^MmiwmmmMm:m.i:m\>^x . mm^m 
«2 1 t;^iM$#iT«»KiBi$ix. «m«2 1 xmM 
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[00481 ik^^x'. mm-msmAdi^m^i^im 1 1 

^ti^cr,xhtn£. ^(ommitmizmm^tLhhcnx'ii 
ws&^mim?ii^^MLfz7i^MX'^umRmmi 

1 5 i: V ^ ^ SjS*» . B?S^i-SI«M*{4 . m 

5 iz^.^tih X o 2 3 tc-HJ?g$ix;t:f^, h^b 

:&fM3i!iS7Ket|&7 ^y\3^fc LXi'B^WStM 1 1 tcft 
J&$ill.O*WiLV\ ifc. 4'S1f2 3t{4. IfSL 
T I ^i. lBK^i-SI5Jra*iO p H SrISS-r S 7t*^<7) p HpS 

9m^V^\i^ y-^yiSi-ftLXy-y «©«m5aa7KiT® 
1fl8lc5^ill, IfS^ii. ^fm^m^y-i ys^itL 

^^tix. 7 >/ m-ffimi^ tifzmtmMy^m% h ft 
y -,m^mwm.im^m\^\.z\t^ ^sltv^i. 

pH^-;?-^i:'o#gSrigtt^c:i:t^SIT'S> 

7klT®ai83&i:ft-^$ixTV'«?.3!)«. *%BB<^ll5<0®«i 
{Cfc(,^T{±. B^H*fJ!aS7KSr7 'ym'®M'i^^zmXX%ft\t 

3ims^^fi.hko-^£im\,-mkX'hh, imt, h 

WcRSS $ t> <7)-c(453: V ^ . 
[00491 

\msm\ 1^0111- 3*5 J:l^Jt«g0l|l~3 

7 •y-^l::^ h 'J '>A$r 7 y ^jg^T'S OOmgF/Li:^ 

m2.\.zm-mm.(m^^'mm.x^ . 7-/^01^*5? 
•^/iii-^tci)5«5aa^f?±$-t^, n^JttT, 0. 6 

%NaOHS:9L/-9-'fi7yl'. 0. 2%HC1^5L/ 


mmX^$ 2 5 0 OmmCTjfqeMT^' 'J;W>> ^A^^^ffl 
L/C. ^B^fgetJiaB^ai: LTIIt^ (98. 0 %7 -AYA 
Sr^^il 0 0 0 mLT'Jt^LTt. a^afif 
Rl5«tc«*&$itl>;®-&«P*«0 o *> , 7 y 
WMt 17.0 L/l^H. ll4J^?ig<?)gEl{i 2 . 6 L/ 

^?g{4. 1 0I^SA^tfC7-yS**Sf7KlCli-^$n> 
B^B«fJ!!ra3&«^T*>iX^. -7 'fW^ttmh\^X\t. rt@3 0 
mmXit$ 1 SOOmmCORaMT^'JyWT&^AS-^ffl 
L, 7-y*iR«^Ji:fC{4. v-VPrj -'!7Ai^7 -y*®* 

[00501 s/c, a:pfj!!rai=fe{t5fBWsaa*o«ig 

»{45 8. 9L/^^-C-?>o^, L 
X. 4 6 L/B§^T\ ^atf 

RjEHt^il&tJ^c. pHpSffJiiLT, ^Wi^tzMim. 

T, pHpS«£OpH {^ts:h%. ^■^ViW(r)v\^) *i 
J:l/^BWKJi&ftrti7)P H^a 1 {c^^ixS <fc 9 tliSL 
-^c. 7 y^#^Sf7Ki:S^?S*i?I^$ix-i>pHi«S« 
{± 1 0 LTib ±IS^-C4 0 OWfS, JgS03»fe 

l^JgtLT. ll^feM?g{47-yiR7 5mgF/L. SS 
1 5 0mg/L$r•^^■C^^/c. #f**5Seaife*»'?> > 4 0 

0 B^ratiio^B^jiraTktc-pv^T , -^^ni. 7 >y Scorns 
^ay^Lj^c. 'Srfc. i^T'07 ySies{4. H^aWSPM* 

mz. m&ms.^<ny •yi^jsssrsi^-ri.c: ttcj: 

(^ixhV—^)^V-/W^Xt>h. tfz. 4 0 0B#^O 
jaatCfcJt^. 7 yS©*tf(0lf^lIIiSC^7!?'>ybL. 
w±mmt LX. l^-i i^JUX-y -y «©«Ma^Sg^:ief 

i5V^-C?^fi)c$ix/::'<l/ y h^HJRL, ^^U- y h4'<^7 y 

^M.<r>^^m<^mmi .^x^vy ^wmm- Ltzmz 7 

> rJ' > - T U U y 3 :x7-u^ y :x®3tJl£jg&tcS-:Jv 
•C 7 >yf^-t->g-*^S)I^ 7 -y'fk;<?;Ui^'>A#*^tm 

B^aWSjeaT'cop H , MlXtciilS^II^* 1 kZTKt. 
[005 11 
[^11 


(4 3) )03-305458 (P2003- 


58 



(dH) 

(pH) 

(maF/U 


(96) 


3 

5 

10 

16 

98.5 


5 

5 

10 

16 

98.2 


5 

7 

12 

14 

97.5 


7 

5 

14 

12 

98.3 


1 7 

7 

20 

9 

95.4 


1 9 

5 

25 

7 

94.5 


S^?S€r^tfig-^fif*iOp H;&i3~5 O^HtiiSS 
7j<4'<7)SS instil Omg/LiJlTt:^^%$ixrv^;'i, 

[00 5 31 mmAHiiT/imm^. 

OmgF/Li:^I.J;o tw«i^;rKtC)^jB t t C02r 7 -y 

m\:^^^x'y ym<r>m^m^ti^fi^j:t>ixtz, M^mb 

LTIi. 7 •y^i®*^**'?.^ t-Sfii^a*4'07 «y# 

±$-lir, S^Jfc L-C. 0. 6%NaOH^9L/-9--f 
^'/K 0. 2%HC 1 Sr5L/-9--f ^'yUcO»T-fflV'>, $ 

h\,zm.w<7)tiimm:^^m\^xi^^^:'^oz b tcj: 

fll 0 OmmXlg$ 1 0 0 OmmO^fitOtO^ri^fflL 

Ti? U^l-TS : 5i-;P^V^fc^^aM) Sr. MS^lil 
B^WRJEIf UTJi. |^S5 0mmxig$2 5 00min 


LXWa{9S. 0%y vitA)Vi^'^M.^^)i:%mm 
1 DOOmL-C^^Lfc. a«fKJi??Mlfcfiti|^$ixi>#f* 

■^*ia?g^Sg3i!La*co 0 *> . 7 y ^-^^SfyKOgfiati: 1 
7. OL/^ra, llM^ii*a;a*c7)8g4(i2. 6L/B# 

m^mt^'fihtirz, y -ym^m^bLXii. I*|g3 0m 
mx©§l 5 0 0mm«0P5aMT:J'U/U^7A$rMffl 
L, 7 -y^PR^SiJi: LT{d. S/yl'rj:i'>A^^7 y^®^ 

ffJS:^«»0. 7 -LX'^mLxmmLti. 
[0054] tfz. ^is\^^ziinh^Bm^m^<^mm 

»(i5 8. 9 i^ym^Xh-ofz. L 
1 0%tS'fl:;^;U>">uU$rO. 4 6L/'^^t\ft»T 

^ti-h'j^j^immtx. mtm4)5Xifitm{^]4iz}o 
m^iibmm^mim^tf^M-^^tih'pmmii i o l-c* 

^Jt. ±iB^#T'4 0 OB$p^|, ^g<7)jlfe?:tTVK 

S^MM{i7>yS7 5mgF/L, SSlSOmg 
/L^-&^■CV^f^. SMJ<35!Mi3i#*^'^. 4 0 0l^mi0 

fz. ^fc, ^iT'c7)7-y«}|IS{i. H^BWMil7klcB!?r-3s 

jnL-c. zti^!>m:^'^(r)mmu=F^mmLtzmz. m 
mmmfpcrty ymmm^m^-ti> zbizx*) '^i^ti& v 
-^juy ymmmxhh, ttz. Aoof^mcommzio 
ifh. yvmm.mm<^m^mwLt:/f'yyhL. m^MM 
bLx. i^-(:?j\^x'yvmmm^m-^m^j:mrsi»iii 
Lfz k^m/^^'^'fv) , ttz. ^^mmi>zti\,^'cm 

'^Aco-^^^SrSy^L/v:. =5ri3. y •yit:f})Viy^Jx<^^ 

■^m<r)mmt. -y v ^wmm Lfzmz . yy^y 
-rV'i'v yyv^v ym^i&f^mzm^^^x y y 

m%^m:m^'L. y •y\YJj)V'y^-t^'f^mz^%-th 

jsffiT'copH, mf\.zm^^^^'2.\,z7h-t, 

[00551 
[^2] 
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«« 


A«rS«ttnpH 

1 — ^juFmm 





<dH) 


(mgF/U 


(%) 



7 

5 

10 

16 

98.5 



7 

5 

14 

12 

96.3 


[00561 mmm4(Dmmi}^i^mi^f}'^xX 3 
{i. lI^K^^i3^!laA«^Tfci^^:V^Jtl^4^:Jt<•C. 

-S. « . M^m.<7i P H IslgMiO^mS: m^t 

[00 571 

L%himt:^tsy •vm\mm<m^mi}-hy-/m^ 
^m^^tsm^^mT^i . s s mtis^mm-mzisx^ 

V> p H fciilE L^m{C^«f«iai- 1. ^ h tc ct O . iSilifiS 
c7)7 >y -ft.;4r;kx'> A'^lx >y h Oll]iR5:^ggtC-|-^ i: -5 

wfij^^m^^t-^. ^tz. y 'ym«mmcm±m.fM.^ 
mwiM^w^m^^< -r-i. ^ htmz. 

axify ym^mmm^m^fz. y ym^^mA^<r)mm. 
■^mzax^x. ss^9t^^v/ttz\issim^L'^ 
hym^^t^y-y m:m.mm<r>M^m.ij^ hy-ym^y-y 

it^fVi^^J^b UTIflDRt. y -/mtl'i&m^tifz&mSi 

izmm^mmi-^ ^ i: t j; o . ^^coy ^y\ci])\^i^ 


■^I^^V y V(rmm:'^^\Z-fh>i\^O^W£%^^'^ 

■ri.. t.tz. y •ym^mmnmLmB.'k'm.^^h^Lt 
^z^ 0 . mm.<n^mmimhtz'o<r>y ymmmmm^ 
■k^<^h:Lt-if^X%h\:.mz. mEmwr>^-kim 

t:^hzh i 0 . y •yS^WSt*COiiaHI:^^f*:«0*ft 

[011 a 1 ti. *^BBt07 y 5g-iriS"fit*i7)3!!lS*i£ 
[021 I12{4. *^BBC07 ylg-^*flf*<7)«ia:6« 

[ H 3 1 II 3 (± . *^H«c^7 y *t-*sp7KoMa:ra 
[ 04 1 04 ti. ii?.Wmy y *-&*SF7Kco«ffil:^ 

[051 0 5 (4 . 7 -y m^mw<r>9mwA 

1 7-ySl®«*§ 

2 7yfgia^J 

3 ^ 

4 e$i5aa7k#fai7-f V 

5 M^Wmy^> 

7 S^KJStRFSH 

8 vwmmm^y^y 
10 pHps3'jetj&7^>' 

1 1 B^BWRC>*i 

12 7 y \Y.i]iViy^ L.^\y >y h 

13 ^n^-mm^^'^y^y 
15 ^^wmm^i&y^y 

17 y-ym^m^yi^m^y^y 

18 7>y^©«ji«iMS*lfS» 

2 1 

2 2 'it^m 

2 3 eti^ti 
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